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(57) An intravascular lead having a distal and proxi- 
mal ends, comprising at least one electrode electrically 
connected to a conductive insulated wire of a predeter- 
mined diameter, tapered at least at one predetermined 
location along said wire towards its distal end to provide 
a predetermined smaller diameter wire, tlius presenting 
a main proximal relatively thick lead segment, aroj a rel- 
atively thinner distal lead segment, allowing catheteriza- 
tion o1 the cardiac sinus and in particular the delivery of 
said electrode into a selected coronary venule. 
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ment, and a relatively thinner distal lead segment, 
allowing catheterization of the cardiac sinus and in par- 
ticular the delivery of said electrode into a selected cor- 
onary venule. 

[0015] The tapering of the end of the wire renders 
the lead lower total impedance relatively to other prior- 
art leads. 

BRIEF DESCRIPTION OF THE FIGURES 

[001 6] In order to better understand and appreciate 
the present invention a detailed description of the inven- 
tion is provided below, with reference to the attached 
Figures, in which: 

Rg. 1 illustrates a general view of a typical embod- 
iment of the multi-electrode low-impedance 
intravascular lead of the present invention (a 
tetrapolar lead). 

Fig. 2 demonstrates the use of the same typical 
embodiment of the present invention in car- 
diac coronary veins. 

Fig. 3 depicts a see-through view of the distal end 
of same typical embodiment of the low- 
impedance intravascular lead of the present 
invention. 

Rg. 4 is a detailed view of longitudinal cross-sec- 
tion across the narrowing section of the low- 
impedance intravascular lead of the present 
invention, near its distal end. 

Rg.5 is a longitudinal cross-section view of 
another embodiment of the multi-electrode 
intravascular lead of the present invention, 
having a varying diameter distal end. 

DETAILED DESCRIPTION OF THE INVENTION AND 
FIGURES 

[0017] Rg. 1 illustrates a general view of a typical 
embodiment of the multi-electrode low-inpedance intra- 
vascular lead of the present invention. The lead 
(assigned the general reference numeral 1) conrprises a 
low-impedance thick lead segment (2) provided with a 
four-connections connector (6) at its proximal end. and 
a high-impedance thin lead segment (3) towards the 
dtetal end of the lead, with a four electrode array (4). 
The thin segment length is predetermined by the length 
required in the catheterization of the cardiac sinus and 
cardiac venules. As shown, the lead segment (2) is thick 
(and thus can be made to have lor-¥ resistance) along 
most of its length, but has a thinner segment (3) towards 
its distal end. allowing for more ease and convenience 
with the catheterization of the coronary sinus and car- 
diac veins. 

[0018] Rg. 2 illustrates the use of the same typical 
embodiment of the present invention in cardiac coro- 
nary veins. As shown, the thick segment (2) .typically 
having a diameter of 6 to 8 French, of the lead extends 



from the implantable device all the way down the vein to 
the right atrium (5). This thick lead segment (2) may 
have a length of 30 to 40 cm to enable appropriate posi- 
tioning of the irrplantable device, as well as sufficient 

5 "slack" to accommodate displacement, rotation and 
growth without subsequent dislocation of the electrodes 
from their predetermined position. On the other hand, 
the thin, distal segment (3) may have a length of only 5 
to 1 0 cm to enable catheterization of the coronary veins. 

10 [0019] The unique configuration of the multi-elec- 
trode intravascular lead of the present invention makes 
it easier to be navigated through the coronary sinus and 
permanently located in the coronary venule of choice. 
At the same time, tills makes it possible to have a lead 

IS with connector-to-electrode resistance of only a few 
tens of Ohms. For example, the thick segment can be 
manufactured to pose a resistance of 5 to 20 Ohms (say 
15 Ohms), while the shod, thin segment may add an 
ackditional resistance of 10 to 40 Ohms adding up to a 

20 total connector-to-electrode impedance of 15 to 60 
Ohms (a 5 to 10-fbld improvement over the prior art 
devices). 

[0020] Fig. 3 shows the construction detail of a pre- 
ferred embodimerrt of the multi-electrode low-imped- 

25 ance intravascular lead of the present invention. 

[0021] Shown is a tetrapolar intravascular lead 
(generally referenced by the numeral 10). constructed in 
accordance with the present invention, comprising four 
coated insulated electrically conductive wires (12-15), 

30 coiled parallely (along a substantial portion of the lead), 
externally covered by an insulating jacket (16). At a tran- 
sition area (17), the wires (12-15), still coiled parallely. 
become narrower, thus the whole lead diameter 
decreases, to present a thinner distal end segment (18). 

35 At the point at which it is desirable to reduce the lead 
diameter, the cross-section of the wires forming the par- 
allel coils is gradually reduced. Typically, the reduction 
in the wire cross-section area would be in the range of 
30 to 70 per cent from the original thick segment cross- 

40 section area. This is achieved by the use of tapered 
wires (19), one of which is depicted in Rg. 3 A. shown 
magnified. As this happens, the outer diameter of the 
coils is also reduced, but at the same time, a lumen of 
substantially constant diameter is retained, making it 

45 possible to use the standard or tapered stylets to aid the 
implant and positioning of the lead. At tiie distal end 
there is an array of electrodes (11) 
[0022] Although the use of a gradually-tapered wire 
is the preferred metiiod of construction, other tech- 

50 nirtues can be equally applied in order to provide a nar- 
rowing wire. As shown in Rg. 4, if filament cables (21- 
24) are used as the lead constructors, then the tapering 
can be done discretely, by reducing the number of fila- 
ments in the wire within the transition area of the wire. 

55 At the thick segment of the lead (25). the cable is con- 
structed of 7 filament wires. At a predetermined transi- 
tional location (26) the cables became tiiinner due to 
reduction in the nurrt)er of filament wires used - in this 
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claims 1-10, wherein said thin distal lead segment 
length measures between 5 to 10 cm. 

12. The intravascular lead according to any one of 
claims 1-11, wherein said proximal relatively thick b 
lead segment poses a resistance of between 5 to 

20 Ohms. 

13. The intravascular lead according to any one of 
claims 1-12, wherein said distal relatively thinner w 
lead segment poses a resistance of between 10 to 

40 Ohms. 

14. The intravasailar lead according to any one of 
claims 1-13. wherein the total impedance of said is 
lead is between 1 5 to 60 Ohms. 

15. The intravascular lead according to any one of 
claims 1-14, wherein said said insulated electrically 
conductive wire is coiled along a substantial portion 20 
of the lead. 

16. The intravascular lead according to any one of 
claims 1-15, v^erein said insulated electrically con- 
ductive wire is externally covered by an insulating 25 
jacket. 

17. The intravascular lead according to any one of 
claims 1-16, vi/herein a lumen of substantially con- 
stant diameter is retained inside the lead. 30 

18. The intravascular lead according to any one of 
claims 1-17, wherein said tapering is achieved by a 
gradual reduction of the diameter of the wire used 

in the construction of said lead at a predetermined 3S 
transition location on said wire. 

19. The Intravascular lead according to any one of 
claims 1-18, wherein said lead tapering is achieved 

by the use of a filament cable in the construction of 40 
said lead, and wherein at a predetermined location 
along said filament cable, the number of filament 
wires forming said cable is reduced. 

20. The intravascular lead according to any one of 4S 
claims 1-19. wherein said lead is tapered in several 
locations along said lead. 
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